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Abstract

of unknown originated thoracic cord infarction.

disease.

Background: Erdheim-Chester disease (ECD) is a rare, idiopathic, systemic non-Langerhans cell histiocytosis
involving long bone and visceral organs. Central nervous system (CNS) involvement is uncommon and most cases
develop as a part of systemic disease. We present a rare case of variant ECD as an isolated intramedullary tumor.

Case presentation: A 75-year-old female patient with a medical history of diabetes and hypertension presented
with sudden-onset flaccid paraparesis for 1 day. Neurological examination revealed grade 2-3 weakness in both
legs, decreased deep tendon reflex, loss of anal tone, and numbness below T4. Leg weakness deteriorated to G
before surgery. Preoperative magnetic resonance imaging (MRI) and '®F-fluorodeoxyglucose positron emission
tomography/computed tomography (FDG-PET/CT) showed an intramedullary mass lesion at T2-T4 with no systemic
lesion, which was heterogeneous enhancement pattern with cord swelling and edema from C7 to Té. Gross total
removal was achieved for the white-gray-colored and soft-natured intramedullary mass lesion with an ill-defined
boundary. Histological finding revealed benign histiocytic proliferation with foamy histiocytes and uniform nuclei.
We concluded it as an isolated intramedullary ECD. The patient showed self-standing and walkable at 18-month
with no evidence of recurrence and new lesion on spine MRI and whole-body FDG-PET/CT until sudden occurrence

Conclusions: We experienced an extremely rare case of isolated intramedullary ECD, which was controlled by
surgical resection with no adjuvant therapy. Histological examination is the most important for final diagnosis, and
careful serial follow-up after surgical resection is required to identify the recurrence and progression to systemic
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Background

Erdheim-Chester disease (ECD) is a rare, idiopathic,
systemic non-Langerhans cell histiocytosis (LCH). It is
characterized by foamy histiocytes surrounded by
fibrosis, and mainly affects middle-aged adults [1, 2].
The main clinical feature of ECD is the pain
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secondary to bilateral osteosclerosis of the long bones.
Skeletal involvement occurs in more than 95% of
ECD cases. Extraskeletal manifestations can occur in
the lung, heart, skin, kidney, retroperitoneum, and
orbit [3-8]. Central nervous system (CNS) involve-
ment is uncommon, and most cases develop as intra-
cranial lesions, which are identified as a part of the
systemic disease [1, 9, 10]. Isolated cases of ECD
development in the CNS are extremely rare, and only
two cases of the isolated occurrence of intracranial
ECD have been reported previously [3, 11]. To our
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knowledge, no isolated case of ECD developing as a
spinal intramedullary tumor has been reported.
Herein, we report the diagnosis, surgical treatment,
and 1-year follow-up for a case of isolated thoracic
intramedullary ECD presenting as sudden paraplegia.

Case presentation

A 75-year-old female patient presented with sudden-
onset flaccid paraparesis for 1 day. The patient had a
history of diabetes and hypertension. Neurological exam-
ination showed grade 2—3 motor weakness of both legs,
decreased deep tendon reflex, loss of anal tone, and
numbness below the T4 dermatome. There was no fever,
cardiopulmonary symptoms, pain of extremities, or palp-
able lymph nodes. Magnetic resonance imaging (MRI)
revealed an intramedullary mass lesion on T2-T4 with
cord swelling and edema from C7 to T6. The lesion was
iso-intense on T2-weighted images (WI) and iso- to
slightly low-intense on TI1-WI with heterogeneous
enhancement (Fig. 1a). No additional lesions were found
on the brain and whole-spine MRI. Whole-body '°F-
fluorodeoxyglucose positron emission tomography/com-
puted tomography (FDG-PET/CT) confirmed the single
lesion on T2-4 with a maximum standardized uptake
value (SUV ) of 3.14 and no systemic lesion (Fig. 1b).
Leg weakness deteriorated to G1 prior to surgery.

Under the laminectomy of T2-T4 and opening the
dura, enlarged thoracic cord with a normal superficial
appearance was noted. Midline myelotomy allowed the
identification of a white-gray-colored and soft-natured
mass lesion with an ill-defined boundary (Fig. 2). The
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mass lesion was located at the central portion with a
slight deviation on the right inside the cord. Gross
total removal was achieved under intraoperative
neuro-monitoring with no signal change. The patient
showed no change in neurologic function after
surgery. Histological examination revealed diffuse in-
filtration of foamy (lipid-laden) histiocytes with
uniform nuclei and abundant cytoplasm (Fig. 3a). On
immunohistochemical staining, foamy histiocytes
showed diffuse and strong expression of CD163 and
CD68 (histiocytic marker) (Fig. 3b), and there were
negative for CD1la, S100, and BRAFY°°" mutation
(Fig. 3c). No systemic lesions were noted on the pre-
operative radiological examinations; therefore, we con-
firmed this case as variant ECD with isolated
intramedullary involvement. There was no recurrence
or new development of mass lesions on MRI and
whole-body FDG-PET/CT at 12-month follow-up
(Fig. 4). The patient became self-standing and aid-
walkable with recovery of anal tone and sensory im-
pairments. Unfortunately, sudden paraplegia occurred
again at 18-month follow-up, which was confirmed
that it was developed by unknown originated thoracic
cord infarction. There was no evidence related with
recurrence or new lesion of ECD on spine MRI and
whole-body FDG-PET/CT (Fig. 5).

Discussion and Conclusions

Non-LCH in the CNS include juvenile xanthogranuloma
(JX@), adult-onset xanthogranuloma, xanthoma dissemi-
natum, Rosai-Dorfman disease (RDD), and ECD [12]. It
can be difficult to distinguish among these entities as

Fig. 1 Preoperative magnetic resonance imaging shows intramedullary mass lesion with iso-intense on T2-weighted images (WI) and iso- to
slightly low-intense on T1-WI on T2-4, which was heterogeneous enhanced pattern with cord swelling and edema from C7 to T6 (red arrows) (a).
There was a single lesion on T2-4 with maximum standardized uptake value (SUV,y4,) of 3.14 and no systemic lesion on whole-body 18F.
fluorodeoxyglucose positron emission tomography/computed tomography (blue arrow) (b)
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Proximal

Fig. 2 Intraoperative findings. White-gray-colored and soft-natured mass lesion (black asterisks) with ill-defined boundary is detaching from the
inside surface of thoracic cord (blue arrow) under midline myelotomy with opening pia mater (white arrow)

there are significant overlaps in their clinicopathological
characteristics [3]. Preoperative imaging and laboratory
studies do not differentiate ECD from these diseases;
therefore, histological confirmation is the absolute
method for a final diagnosis. CNS involvement has been
reported in up to 50 % of ECD cases [13—15]. It com-
monly affects neurohypophysis causing diabetes insipi-
dus and can be also located in the brainstem,
cerebellum, middle cerebellar peduncle, cerebellar hemi-
sphere, and basal ganglia [9, 10]. Spinal cord involve-
ment may also occur due to either extramedullary
masses or intra-axial infiltration as a part of the extra-
skeletal lesions under systemic involvement [9, 16, 17].
Most cases of spinal involvement showed as subdural or
epidural lesion regardless of systemic disease. Two cases
of intramedullary spinal cord lesions with systemic in-
volvement and two cases of isolated spinal ECD with

subdural and epidural masses causing spinal cord com-
pression have been reported previously [16, 18, 19].
Primary or metastatic spinal cord tumors, multiple
sclerosis, and sarcoidosis should be considered as differ-
ential diagnoses [16]. Old age, rapid progression of
symptoms, intrameduallly lesion with cord edema, ring-
enhanced pattern, and no systemic lesion on FDG-PET
in this patient, led to difficulties in differentiating ECD
from other intramedullary lesions before pathological
confirmation. The initial preoperative diagnosis was
high-grade glioma. Non-surgical treatments, such as
radiotheraphy, were considered due to the old age and
prognosis of malignant lesion. However, we identified
relatively low FDG-uptake (3.14 of SUV,,,,) of the intra-
medullary lesion when compared with the higher FDG-
uptake seen with malignant lesions. Naito et al. [20]
demonstrated significant accumulation of FDG in a

Fig. 3 Histological findings. The lesion shows aggregates of foamy (lipid-laden) histiocytes with uniform nuclei and abundant cytoplasm
(hematoxylin-eosin stain, original magnification x 200) (a). Foamy histiocytes show strong and diffuse expression of CD163 (immunohistochemical
stain for CD163, original magnification x 200) (b), and negative for CD1a (immunohistochemical stain for CD1a, original magnification x 400) (c)
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Fig. 4 There was no new lesions or recurrence (red and blue arrows) on magnetic resonance imaging (a) and whole-body '#F-
fluorodeoxyglucose positron emission tomography/computed tomography (b) at 1-year follow-up

spinal intramedullary tumor classified as high-grade ma-
lignancy. In addition, the SUV ., was higher in CNS le-
sions of eight ECD patients (5.1-16) than in this patient
[21]. These patients were diagnosed as having ECD with
systemic involvements, and all CNS involvements were
brain lesions, with no spinal cord involvement. We think
that isolated type and spinal cord involvement in ECD
can show different disease activity and SUV uptake, and
additional study is required with more data.

In this case, we identified the patient was negative for
BRAFY°F mutation, although there were foamy histiocytes
with CD68 (+) and CDla (-). Haroche et al. [22] reported
that BRAFY**°F mutation was detected in 54 % (13/24) of

ECD and 38 % (11/29) of LCH, which might benefit from
targeted therapy. Negative BRAFY*°*® mutation in ECD is
required to differentiate with RDD and JXG, which are also
negative for BRAFV*E mutation [23]. However, in this
case, there was no emperipolesis, which is the characteristic
histological feature with extensive lymphadenopathy of
RDD in the histological examination. Moreover, our patient
was too old to be considered as having JXG, which is a be-
nign pediatric histiocytosis and resolved spontaneously. In
particular, the rate of positive BRAF'**F varies depending
on the biopsy sites; there was only 13 % (6/46) of positive
BRAFY in CNS [22]. Considering abovementioned fea-
tures of BRAF'*F, we cannot exclude the possibility of

{

Fig. 5 On the initial radiological findings after development of paraplegia at 18-month follow-up (a), magnetic resonance imaging (MRI) showed
swelling, extensive edema (red arrows), and contrast enhancement (blue arrows) of whole thoracic cord including previous tumor surgical lesion
on T2-4. However, there is no evidence of recurrence or new lesion on whole-body '®F-fluorodeoxyglucose positron emission tomography/
computed tomography. On the 2-week follow-up MRI, there was significant reduction of edema and contrast enhancement in thoracic cord (red
and blue arrows) (b), which was almost disappeared on the 5-week follow-up MRI (c)
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ECD because negative BRAFY**F is not identified. Rather,
the histological findings are suitable for the confirmation of
ECD.

The prognosis of ECD appears to be significantly
worse than that of other types of histiocytosis, which
is owing to the extent of visceral involvement. A pro-
gressive course is commonly associated with a high
mortality rate, which is found to be 22 % in the litera-
ture [4, 9, 24]. The main causes of death are lung fi-
brosis, leading to respiratory and cardiac failures, or
renal failure secondary to retroperitoneal fibrosis [4,
25]. Unfortunately, there is no consensus on the treat-
ment due to the small number of case reports or series
that do not include long follow-up periods because of
its low incidence. Corticosteroids, radiation therapy,
chemotherapy, immunotherapy, bisphosphonate, sur-
gery, or a combination of these therapies have been
suggested [3, 11]. Recently, pegylated-interferon-alpha
(PEG-INF-a), INF-a, and anakinra have been com-
monly used as first-line therapies. Various second-line
agents include cladribine, imatinib, and infliximab
[26]. However, there are insufficient data on the ef-
fectivity and side effects of these treatments.

Histiocytosis classification has been revised recently
with the following five categories: (1) Langerhans-
related, (2) cutaneous and mucocutaneous, (3) malig-
nant histiocytosis, (4) Rosai-Dorfman disease, and (5)
hemophagocytic lymphohistiocytosis and macrophage
activation syndrome [27]. ECD is classified as
Langerhans-related group with LCH and extracuta-
neous JXG among the five categories. ECD is theoret-
ically considered a progressive disease with gradual
involvement of multiple organ systems, which can
produce a wide spectrum of clinical manifestations.
Therefore, early diagnosis and disease-modulating
treatment are recommended to improve prognosis
and survival [15]. There were no new lesions or re-
currence at 1-year follow-up period after gross total
removal of isolated intramedullary ECD lesion without
adjuvant therapy. However, additional serial follow-up
after surgical resection is required to identify recur-
rence and progression to systemic disease. Further
studies of a large number of patients with isolated
ECD are required to demonstrate the natural course
of the disease and identify appropriate treatment
strategies in a long-term perspective.

We experienced an extremely rare case of isolated
intramedullary ECD; there were no new lesions or recur-
rence at 1-year follow-up period after gross total re-
moval of isolated intramedullary ECD lesion without
adjuvant therapy. Histological examination is the most
important for final diagnosis, and careful serial follow-up
after surgical resection is required to identify recurrence
and progression to systemic disease.
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